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BASIC-ABSTRACT: 

NOVELTY - Anode lines (2) are spaced mutually on the surface of transparent 
substrate (1 ). An insulating film (3) is formed between each anode line and 
both are covered by electroluminescence (EL) film (4). Cathode lines (5) are 
formed on the EL film at predefined intervals. The anode line, insulating film 
and substrate, are formed on the same flat surface. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for EL display 
manufacturing method. 

USE - Organic electroluminescence display device. 

ADVANTAGE - Prevents short circuit between anode and cathode lines, completely. 
Hence yield, reliability and endurance are improved. 

DESCRIPTION OF DRAWING(S) - The figure shows top and sectional views of organic 
EL display. 
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Anode line 2 
Insulating film 3 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent leak failure in an EL display element. 

SOLUTION: In the EL display element, the surface 2a of a first electrode 
line 2 is made flush with the surface 3a of an insulating film 3 for insulating 
between the first electrode lines 2. Therefore, film forming accuracy of an EL 
film 4 and a second electrode line 5 stacked on the surfaces 2, 3 is enhanced, 
and an imperfect part is eliminated even at the edge of the EL film 4. As a 
result, leak between the first electrode line 2 and the second electrode line 5 
is almost perfectly prevented, a yield, reliability, and durability are 
improved, and uneven Tightness is also reduced. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent leak failure in 
an EL display element. 

SOLUTION: In the EL display element, the surface 2a of 
a first electrode line 2 is made flush with the surface 3a 
of an insulating film 3 for insulating between the first 
electrode lines 2. Therefore, film forming accuracy of an 
EL film 4 and a second electrode line 5 stacked on the 
surfaces 2, 3 is enhanced, and an imperfect part is 
eliminated even at the edge of the EL film 4. As a result, 
leak between the first electrode line 2 and the second 
electrode line 5 is almost perfectly prevented, a yield, 
reliability, and durability are improved, and uneven 
rightness is also reduced. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The first electrode line which consists of a transparent conductor of a large number arranged 
by joining to one field of a transparence substrate with light transmission nature, and this transparence 
substrate, and separating predetermined spacing mutually, The insulator layer which insulates between 
these first electrode lines that join to one [ this ] field of this transparence substrate, and adjoin each 
other mutually, EL luminescence film with the electroluminescence luminescence function which 
covered the former front face at least among this first electrode line and this insulator layer, and was 
formed, In EL display device which has the second electrode line which consists of a conductor of a 
large number arranged by covering the front face of this EL luminescence film, being formed with this 
first electrode line and a predetermined include angle, and separating predetermined spacing mutually 
Said first electrode line and said insulator layer are an EL display device characterized by having the 
front face which followed said transparence substrate mutually in respect of the same substantially at the 
side facing in opposite directions. 

[Claim 2] Said EL display device is an EL display device according to claim 1 which has the auxiliary- 
electrode line which was an organic electroluminescence display device, covered a part of insulator 
layer which adjoins the surface part and this surface first electrode line of this first electrode line, and 
was formed along said first electrode line for this every first electrode line. 

[Claim 3] The membrane formation process which forms in one field of a transparence substrate many 
the first electrode lines and insulator layers which were joined by turns, The polish process which grind 
the front face of this first electrode line and this insulator layer, make substantially the front face of this 
first electrode line, and the front face of this insulator layer into the same side, and the first electrode line 
and this insulator layer are made to adjoin by turns, The manufacture approach of EL display device 
characterized by having the laminating process which carries out the laminating of much more EL 
luminescence film and the second electrode line at least on this same side. 
[Claim 4] Said membrane formation process is the manufacture approach of EL display device 
according to claim 3 which is the process which fills between these first electrode lines and forms the 
wrap aforementioned insulator layer for this first electrode line by spin coating after vacating said first 
electrode line and forming spacing predetermined by predetermined width of face. 
[Claim 5] Said EL display device is the manufacture approach of EL display device according to claim 3 
of having the auxiliary process which is an organic electroluminescence display device and forms a 
wrap auxiliary-electrode line along said first electrode line between said polish processes and said 
laminating processes for a part of front face of this first electrode line, and a part of front face of said 
insulator layer. 

[Claim 6] Said auxiliary process is the manufacture approach of EL display device according to claim 5 
which is the process which etches by one side among wet etching and dry etching, and forms said 
auxiliary -electrode line after forming a metal membrane in said same side uniformly. 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of EL display device 
(electroluminescence display panel) and its manufacture approach. An organic electroluminescence 
display device and inorganic EL display device are shown in EL display device, and let each this 
invention be an object technical field. However, in the technical means of this invention, the thing 
especially with remarkable effectiveness is contained in the organic electroluminescence display device. 
[0002] 

[Description of the Prior Art] (Usually, technique) The following organic electroluminescence display 
device which is common knowledge, and its manufacture approach are usually explained as a technical 
example. 

[0003] It joins to one field of the transparence substrate 100 and the transparence substrate 100, and an 
organic electroluminescence display device has the anode plate line 200 as the first electrode line which 
consists of a transparent conductor of a large number arranged by separating predetermined spacing 
mutually, and the bank-like insulator layer 300 which insulates the anode plate line 200 which adjoins 
each other mutually, as shown in drawing 10 . And the laminating of EL luminescence film (****) with 
an electroluminescence luminescence function and the cathode line (****) as many second electrode 
lines is carried out to order, and the organic electroluminescence display device consists of on the anode 
plate line 200 formed on the transparence substrate 100. 

[0004] In order to manufacture such an organic electroluminescence display device, the following 
manufacture approaches are usually taken. 

[0005] That is, first, it joins to one field of a substrate 100, and many anode plate lines 200 separate 
predetermined spacing, and are formed in parallel in the shape of a stripe. Under the present 
circumstances, the anode plate line 200 consists of conductive transparent membranes, such as ITO, and 
is usually formed of sputtering. However, if it remains as it is, the surface roughness of the anode plate 
line 200 is coarse, and since it is easy to cause leak between the anode plate line 200 and a cathode line, 
it is striving for improvement in the yield by grinding the front face of the anode plate line 200, and 
reducing leak. 

[0006] Next, between the anode plate lines 200 which carry out proximal mutually, it projects in the 
shape of a bank, the insulator layer 300 which consists of polyimide etc. is formed, and the electric 
insulation of the anode plate line 200 which adjoins each other mutually by the insulator layer 300 is in 
drawing. After an appropriate time, the laminating of the EL luminescence film is carried out with 
membrane formation means, such as vacuum evaporationo, and the laminating of two or more cathode 
lines is further carried out to the shape of a stripe on EL luminescence film in the direction which 
intersects the anode plate line 200. 

[0007] However, by such manufacture approach, as similarly shown in drawing 10 in membrane 
formation of EL luminescence film of an organic system, there is a time of the direction S of incidence 
of the film formation particle which constitutes EL luminescence film leaning to the normal P of a 
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. substrate 100. In such a case, since the height He of the insulator layer 300 which aims at the electric 
insulation of anode plate line 200 comrades which carries out proximal is high, there is a possibility that 
sufficient membrane formation precision may not be acquired. That is, the incidence of a film formation 
particle is interrupted by the insulator layer 300 of the shape of a high bank, and the unarrived part M by 
which EL luminescence film is not formed may arise on the front face of the anode plate line 200. 
[0008] Moreover, when carrying out pattern NINGU using the mask 400 with opening 401, there is an 
inclination for the distance LA of a mask 400 and the anode plate line 200 to become large. 
Consequently, the unarrived part M by which EL luminescence film is not formed may arise on the front 
face of the anode plate line 200 like the above-mentioned. 

[0009] Thus, since the laminating of the cathode line will be directly carried out to an unarrived part if 
the laminating of the cathode line is carried out at degree process when the unarrived part M is formed, 
there is a possibility that the nonconformity of the leak through which a cathode line and the anode plate 
line 200 flow directly may arise. 

[0010] Such leak nonconformity is the process which forms EL luminescence film through a mask 400, 
and can be canceled in general by making a mask 400 rotate the whole substrate 100. However, with the 
irregularity formed of the insulator layer 300 which projected highly in the shape of a bank from the 
front face of the anode plate line 200, the thickness of EL luminescence film becomes less fixed, and 
possibility that a very thin part and the part in which EL luminescence film is not formed will be formed 
will remain. Such possibility is the part of the edge of EL luminescence film with which thickness 
becomes thin, and becomes high especially. Then, there is a possibility that the nonconformity of the 
leak through which a cathode line and the anode plate line 200 flow directly too may arise through a part 
and an extremely thin part without EL luminescence film. 

[001 1] (Conventional technique 1) Here, the technique which forms a septum with overhanging, forms 
EL luminescence film widely enough on the anode plate line 200 and an insulator layer 300, and 
prevents leak nonconformity to JP,8-315981,A as a conventional technique 1 is indicated. However, the 
leak nonconformity resulting from the irregularity formed of the insulator layer 300 which projected 
highly in the shape of a bank from the front face of the anode plate line 200 also with the conventional 
technique 1 is not considered that it can prevent certainly. 

[0012] (Conventional technique 2) Although the anode plate line 200 as the first electrode line is formed 
from transparence conductors, such as ITO, on the other hand, the transparency of a transparence 
conductor is usually much lower than optical glass. So, if the anode plate line 200 is formed not much 
thickly, a part to be absorbed by the anode plate line 200 among the light which emitted light with EL 
luminescence film increases, and a demand called improvement in brightness cannot be met. 
[0013] Therefore, he will want to make the anode plate line 200 as thin as possible, but on the other 
hand since specific resistance is larger than many metals, if the anode plate line 200 is formed thinly, the 
inconvenience that brightness nonuniformity becomes large will produce a transparence conductor, and - 
- if it is going to maintain brightness — applied voltage — not carrying out while it does not obtain but 
the possibility of leak nonconformity increases, the inconvenience that power consumption increases is 
produced. On the contrary, since the current of the part whose resistance increases will decrease if 
applied voltage is fixed, the demand that brightness wants to improve cannot be met too. 
[0014] The inconvenience of such an antinomy is especially remarkable in the organic 
electroluminescence display device employed with a larger current than inorganic EL display device. 
Consequently, demand of wanting to make it falling substantially produces the electric resistance of the 
anode plate line 200, keeping the anode plate line 200 thin. 

[0015] Then, as a conventional technique 2, in order to meet such a demand, the technique which forms 
the metal auxiliary-electrode line which contacted the anode plate line 200 along the anode plate line 
200 is indicated by JP, 5 -3 07997, A. Although the example which forms an auxiliary-electrode line in this 
official report in contact with the anode plate line 200 in various formats is indicated, merits and 
demerits are in every example, and the suitable example is not indicated deterministically. 
[0016] That is, since a metal auxiliary-electrode line does not let light pass, if an auxiliary -electrode line 
is formed on each anode plate line 200, the rate that light is interrupted by the auxiliary-electrode line 
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. will become large, and brightness will fall [ the part ]. Such inconvenience happens similarly, when an 
auxiliary-electrode line is formed in the bottom of each anode plate line 200. But if the auxiliary- 
electrode line in each anode plate Rhine 200 whose number is two in piles up and down is formed, 
manday will increase and it will lead to a cost rise. 

[0017] on the other hand, from the anode plate line 200, membranes will be formed by the manufacture 
approach which begins to see and forms an auxiliary-electrode line into the part which has done the 
level difference between the anode plate line 200 and the transparence substrate 100. Then, the 
dimensional control of the breadth of an auxiliary-electrode line becomes difficult, and leads to a cost 
rise too. But the anode plate line 200 on which the edge of an auxiliary-electrode line adjoins that a 
dimensional control is inadequate is approached or contacted, and a short circuit may be produced. 
[0018] Thus, it is difficult to solve the inconvenience of both the cost rise accompanying formation of an 
auxiliary-electrode line, and reduction of luminescence area with sufficient balance also with the 
conventional technique 2. 
[0019] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, and has the following two technical problems which should be solved. The first 
technical problem is preventing nearly thoroughly the leak nonconformity which the first electrode line 
and the second electrode line short-circuit in EL display device. The second technical problem is 
realizing improvement in brightness, reduction of brightness nonuniformity, and reduction of power 
consumption in an organic electroluminescence display device, without producing a cost rise not much. 
This invention shall just have solved one side among the first above-mentioned technical problem and 
the second technical problem. 
[0020] 

[Means for Solving the Problem] [EL display device of this invention] 

The first electrode line which consists of a transparent conductor of a large number arranged by joining 
to one field of a transparence substrate with light transmission nature, and this transparence substrate, 
and the 1st means of this invention separating predetermined spacing mutually, (The 1st means) The 
insulator layer which insulates between these first electrode lines that join to one [ this ] field of this 
transparence substrate, and adjoin each other mutually, EL luminescence film with the 
electroluminescence luminescence function which covered the former front face at least among this first 
electrode line and this insulator layer, and was formed, In EL display device which has the second 
electrode line which consists of a conductor of a large number arranged by covering the front face of this 
EL luminescence film, being formed with this first electrode line and a predetermined include angle, and 
separating predetermined spacing mutually Said first electrode line and said insulator layer are an EL 
display device characterized by having the front face which followed said transparence substrate 
mutually in respect of the same substantially at the side facing in opposite directions. 
[0021] As mentioned above, although the first electrode line and the insulator layer are joined to the 
transparence substrate, it does not necessarily require being joined directly. That is, even if the thin film 
and the film are formed in the front face of a transparence substrate and the first electrode line and the 
insulator layer are joined to the front face, the EL display device shall be contained in this means. 
[0022] With this means, the first electrode line and the insulator layer are not only formed in alternation, 
but form in the front face of a transparence substrate the front face which continued mutually in respect 
of the same substantially. So, the front face which the first electrode line and an insulator layer form 
does not have a level difference in the edge which it is smooth and about [ that there is almost no 
irregularity on the surface of both ] and both join mutually substantially. Then, since the poor membrane 
formation resulting from the level difference formed in the first electrode line and the front face of an 
insulator layer or irregularity is lost in case EL luminescence film is formed, mostly, EL luminescence 
film covers the first electrode line to homogeneity, and is generated. 

[0023] Consequently, minding the defect part of EL luminescence film, and approaching thru/or 
contacting the first electrode line of the second electrode line formed by carrying out a laminating on EL 
luminescence film is lost, and producing leak nonconformity is prevented nearly thoroughly. And since 
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. leak nonconformity is prevented effectively, the yield at the time of manufacture not only improves, but 
dependability and endurance improve similarly. Moreover, since the thickness of EL luminescence film 
becomes homogeneity more, brightness nonuniformity is reduced and the homogeneity of brightness 
improves. 

[0024] Not only it but the first electrode line and the front face of an insulator layer are the same field 
substantially, and the membrane formation precision of EL luminescence film formed on it and the 
second electrode line improves. Consequently, since it is prevented that a clearance is formed, 
encroachment of moisture etc. is prevented more by validity and dependability, endurance, and 
weatherability improve further. 

[0025] And as mentioned above, without almost producing a cost rise, since it is carried out also by the 
manufacture approach of the usual EL display device, EL display device of this means is manufactured 
and the process which grinds the first electrode line deals in it. 

[0026] Therefore, according to the EL display device of this means, it is effective in the ability to 
prevent nearly thoroughly almost without a cost rise the leak nonconformity which the first electrode 
line and the second electrode line short-circuit. Since not only it but encroachment of moisture is 
prevented, it is effective in the yield, the dependability, endurance, and weatherability of EL display 
device improving. Furthermore, since membrane formation precision improves and the thickness of EL 
luminescence film and the second electrode line also becomes homogeneity, the brightness 
nonuniformity of EL display device is also reduced and it is effective in the homogeneity of brightness 
improving. 

[0027] (The 2nd means) In the 1st above-mentioned means, said EL display device is an organic 
electroluminescence display device, and the 2nd means of this invention is characterized by having the 
auxiliary -electrode line which covered a part of insulator layer which adjoins the surface part and this 
surface first electrode line of this first electrode line along said first electrode line, and was formed for 
this every first electrode line. 

[0028] That is, this means is an organic electroluminescence display device which requires passing a 
much bigger current than inorganic EL display device. And in this organic electroluminescence display 
device, it is formed in a part of insulator layer from a part of front face of the first electrode line, 
applying the auxiliary-electrode line connected to the first electrode line along the first electrode line. 
Here, the great portion of auxiliary-electrode Rhine whose parts are a bonnet and others about the first 
electrode line very much can also form an auxiliary-electrode line so that an insulator layer may be 
covered. 

[0029] Then, the part in which light is interrupted by the auxiliary -electrode line among those for the 
light-emitting part of the organic electroluminescence luminescence film is limited only to the part 
which has covered the first electrode line among the width of face of an auxiliary -electrode line. 
Consequently, since an electric conduction operation improves and the electric resistance of the first 
electrode line is substantially reduced by the auxiliary-electrode line while lowering of the brightness by 
the auxiliary-electrode line is controlled, brightness improves and power consumption decreases. 
[0030] Not only it but the brightness nonuniformity which originates in the electric resistance of the first 
electrode line, and happens is reduced, and the homogeneity of brightness improves further. 
[003 1] And as mentioned above, the first electrode line and the front face of an insulator layer are the 
same fields substantially, and since there is almost neither a level difference nor irregularity in this front 
face, an auxiliary-electrode line is formed with sufficient dimensional accuracy, and deals in them. 
Consequently, also with the formation process of a comparatively cheap auxiliary -electrode line, since 
an auxiliary-electrode line can be formed with sufficient dimensional accuracy, it can prevent that a 
short circuit occurs between an auxiliary-electrode line and the next first electrode line. 
[0032] Therefore, according to the organic electroluminescence display device of this means, it is 
effective in improvement in brightness, reduction of brightness nonuniformity, and reduction of power 
consumption being realizable, without producing a cost rise not much. 
[0033] [The manufacture approach of this invention] 

The membrane formation process at which the 3rd means of this invention forms in one field of a 



h c g eg b eb eg e e 



Page 5 of 14 



- transparence substrate many the first electrode lines and insulator layers which were joined by turns, 
(The 3rd means) The polish process which grind the front face of this first electrode line and this 
insulator layer, make substantially the front face of this first electrode line, and the front face of this 
insulator layer into the same side, and the first electrode line and this insulator layer are made to adjoin 
by turns, It is the manufacture approach of EL display device characterized by having the laminating 
process which carries out the laminating of much more EL luminescence film and the second electrode 
line at least on this same side. 

[0034] With this means, the first electrode line and the insulator layer are not only formed in the front 
face of a transparence substrate of the polish process at alternation, but come to form according to it the 
front face which continued mutually in respect of the same substantially. So, the front face which the 
first electrode line and an insulator layer form does not have a level difference in the edge which it is 
smooth and about [ that there is almost no irregularity on the surface of both ] and both join mutually 
substantially. Then, since the poor membrane formation resulting from the level difference formed in the 
first electrode line and the front face of an insulator layer or irregularity is lost in case EL luminescence 
film is formed in a laminating process, mostly, EL luminescence film covers the first electrode line to 
homogeneity, and is generated. 

[0035] Consequently, minding the defect part of EL luminescence film, and approaching thru/or 
contacting the first electrode line of the second electrode line formed by carrying out a laminating on EL 
luminescence film is lost, and producing leak nonconformity is prevented nearly thoroughly in EL 
display device which is a product. And since leak nonconformity is prevented effectively, the yield at 
the time of manufacture not only improves, but the dependability and endurance of EL display device 
also improve similarly. Moreover, since the thickness of EL luminescence film becomes homogeneity 
more, the brightness nonuniformity of EL display device is reduced and the homogeneity of brightness 
improves. 

[0036] Since not only it but the first electrode line and the front face of an insulator layer are the same 
field substantially, the membrane formation precision of EL luminescence film formed on it and the 
second electrode line improves. Consequently, since it is prevented that a clearance is formed, 
encroachment of moisture etc. is prevented more by validity and the dependability, endurance, and 
weatherability of EL display device improve further. 

[0037] And since it is that the process which grinds the first electrode line is performed also by the usual 
EL display device as mentioned above, there is no cost rise by the polish process. So, depending on the 
manufacture approach of EL display device of this means, a cost rise is hardly produced compared with 
the above-mentioned usual technique. 

[0038] Therefore, according to the manufacture approach of EL display device of this means, it is 
effective in the ability to manufacture now EL display device by which the leak nonconformity which 
the first electrode line and the second electrode line short-circuit was prevented almost without the cost 
rise nearly thoroughly. So, the effectiveness that the yield improves upwards and the dependability, 
endurance, and weatherability of EL display device also improve arises. Since not only it but membrane 
formation precision improves and the thickness of EL luminescence film and the second electrode line 
also becomes homogeneity, the brightness nonuniformity of EL display device is also reduced and it is 
effective in the homogeneity of brightness improving. 

[0039] (The 4th means) The 4th means of this invention is characterized by being a process which fills 
between these first electrode lines and forms the wrap aforementioned insulator layer for this first 
electrode line by spin coating, after said membrane formation process vacates said first electrode line 
and forms spacing predetermined by predetermined width of face in the 3rd above-mentioned means. 
[0040] Since an insulator layer is formed of spin coating with this means between the first electrode 
lines which adjoin each other mutually, the cost rises produced at a membrane formation process 
compared with the case where only the first electrode line is formed are only few. That is, by the 
manufacture approach of EL display device of this means, a cost rise hardly arises compared with the 
manufacture approach of the usual EL display device. 

[0041] Therefore, according to this means, in addition to the effectiveness of the 3rd above-mentioned 



h c g eg b eb eg e e 



Page 6 of 14 



* means, it is effective in the ability to control a cost rise further. 
[0042] (The 5th means) In the 3rd above-mentioned means, said EL display device is an organic 
electroluminescence display device, and the 5th means of this invention is characterized by having the 
auxiliary process which forms a wrap auxiliary-electrode line along said first electrode line between said 
polish processes and said laminating processes for a part of front face of this first electrode line, and a 
part of front face of said insulator layer. 

[0043] That is, this means is the approach of manufacturing the organic electroluminescence display 
device which requires passing a much bigger current than inorganic EL display device. And with this 
means, it is formed in a part of front face of an insulator layer from a part of front face of the first 
electrode line in an auxiliary process, applying the auxiliary -electrode line connected to the first 
electrode line along the first electrode line. Here, the great portion of auxiliary-electrode Rhine whose 
parts are a bonnet and others about the first electrode line very much can also form an auxiliary- 
electrode line so that an insulator layer may be covered. 

[0044] Then, the part in which light is interrupted by the auxiliary-electrode line among those for the 
light-emitting part of EL luminescence film is limited only to the part which has covered the first 
electrode line among the width of face of an auxiliary-electrode line. Consequently, since an electric 
conduction operation improves and the electric resistance of the first electrode line is substantially 
reduced by the auxiliary -electrode line while lowering of the brightness by the auxiliary-electrode line is 
reduced, the brightness of EL display device improves and the power consumption of EL display device 
decreases. Moreover, since the voltage drop by the electric resistance of the first electrode line is 
reduced, brightness nonuniformity is reduced and the homogeneity of brightness improves further. 
[0045] And as mentioned above, the first electrode line and the front face of an insulator layer are the 
same fields substantially, and since there is almost no irregularity in this front face, an auxiliary- 
electrode line is formed with sufficient dimensional accuracy, and sells them at an auxiliary process. 
Consequently, since an auxiliary-electrode line can be formed with sufficient dimensional accuracy also 
with the formation process of a comparatively cheap auxiliary -electrode line, it can prevent that a short 
circuit occurs between an auxiliary-electrode line and the next first electrode line. 
[0046] Therefore, according to this means, it is effective in the ability to manufacture the organic 
electroluminescence display device by which brightness improved and brightness nonuniformity and 
power consumption were reduced, without producing a cost rise not much. 

[0047] (The 6th means) The 6th means of this invention is characterized by said auxiliary process being 
a process which etches by one side among wet etching and dry etching, and forms said auxiliary- 
electrode line, after forming a metal membrane in said same field uniformly in the 5th above-mentioned 
means. 

[0048] Unlike laser etching, with this means, the first electrode line where mass production nature was 
formed in the very good top at the membrane formation process and the polish process, and the smooth 
front face of an insulator layer are not damaged. And the effectiveness of a proper is acquired by each by 
any are chosen among wet etching and dry etching. That is, when wet etching is performed in an 
auxiliary process, the effectiveness that mass production nature is very good is in the top where the 
manufacturing facility which etching processing takes is cheap, on the other hand, dimensional accuracy 
is extraordinary when dry etching is performed in an auxiliary process ~ since it is high, a short circuit 
with the next first electrode line is prevented more certainly, and it is effective in the ability to pack the 
pitch of the first electrode line now further. 

[0049] Therefore, if wet etching is adopted [ according to this means ] in addition to the effectiveness of 
the 5th above-mentioned means, the effectiveness which controls a manufacturing cost will be acquired, 
and if dry etching is adopted, the effectiveness that the dimensional accuracy of an auxiliary-electrode 
line improves will be acquired. 
[0050] 

[Embodiment of the Invention] As a gestalt of operation of this invention, an organic 
electroluminescence display device or inorganic EL display device is sufficient. However, since an 
organic electroluminescence display device is becoming in use in recent years, below, the gestalt of the 
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. desirable operation at the time of applying this invention to an organic electroluminescence display 
device is explained. In an organic electroluminescence display device, the first electrode line is an anode 
plate line, and the second electrode line is a cathode line. 

[005 1] first - as an anode plate line - the former - the same - an indium stannic-acid ghost (ITO), and 
AZO (aluminum addition ZnO) and Sn02 etc. - a thin film (transparence electric conduction film) with 
light transmission nature is employable. Although it is desirable to be able to choose suitably and to 
consider as the range of 10-300nm generally as for the thickness of an anode plate line, it is not 
restricted especially. Moreover, it insulates electrically by the insulator layer between the anode plate 
lines which adjoin each other mutually. 

[0052] It is desirable to, adopt an oxide system insulating material on the other hand, although various 
kinds of insulating matter is employable as an insulator layer. 

[0053] Moreover, although the metal excellent in the conductivity of gold, copper, aluminum, 
chromium, etc. is desirable as an ingredient which forms an auxiliary-electrode line, it is not limited to 
these, in the future, if it is forming an auxiliary -electrode line with a superconducting material, an 
organic electroluminescence display device with the extremely excellent brightness property can be 
manufactured - I will come out. 

[0054] Next, a luminous layer consists of an electron hole transporting bed, an emitter layer formed on 
the electron hole transporting bed, and an electronic transporting bed formed on the emitter layer like the 
conventional organic system EL display device, and it deals in it. as an electron hole transporting bed - 
the former ~ the same - tertiary amine derivatives, such as a triphenyl diamine derivative, and (**) - JI 
(Tori) azole derivatives, such as a styryl benzene (pyrazine) derivative, a diolefin derivative, and an 
OKISA diazole derivative, a kino sarin derivative, a furan system compound, a hydrazone system 
compound, a naphthacene derivative, a coumarin system compound, the Quinacridone derivative, the 
Indore system compound, a pyrene system compound, an anthracene system compound, etc. are 
illustrated. Moreover, as an emitter layer, the various matter known as fluorescent dye can be adopted, 
and a tris KINORINO aluminum complex, a distyrylbiphenyl derivative, an OKISA diazole derivative, 
etc. are illustrated. Furthermore, as an electronic transporting bed, polysilane, an OKISA diazole 
derivative, a tris KINORINO aluminum complex, etc. are illustrated. 

[0055] Here, as for the thickness of an electron hole transporting bed, it is desirable to be referred to as 
10-100nm as usual. Moreover, as for the thickness of an emitter layer, it is desirable to be referred to as 
10-100nm as usual. Similarly, as for the thickness of an electronic transporting bed, it is desirable to be 
referred to as 10-100nm as usual. 

[0056] Each class which constitutes this luminous layer can be formed using vacuum evaporation 
technique, langue MYUABURO jet vacuum deposition, a DIP coating method, a spin coating method, 
vacuum gas vacuum deposition, an organic molecular-beam-epitaxy method, etc., respectively. 
[0057] Finally, a cathode line can be formed with vacuum deposition etc. from conductive metals, such 
as Ti, aluminum, Mg, Zn, and Sn. 

[0058] At the polish process in the manufacture approach of this invention, thickness reduction actuation 
by polish is performed to an anode plate line and an insulator layer, and the front face of an anode plate 
line and the front face of an insulator layer are substantially made into the same field. As thickness 
reduction actuation at a polish process, an anode plate line and the front face of an insulator layer are 
ground thru/or ground. As polish processing, although either is employable among chemical-polishing 
processing and dry type polish processing, it is desirable to take chemical -polishing processing. 
[0059] 

[Example] [Example 1] 

(EL display device of an example 1) EL display device as an example 1 of this invention is an organic 
electroluminescence display device, and as shown in drawing 1 (A) - (C), it has the transparence 
substrate 1, the anode plate line 2 as the first electrode line, an insulator layer 3, the organic 
electroluminescence luminescence film 4, and the cathode line 5 as the second electrode line. 
[0060] That is, the transparence substrate 1 is a substrate which consists of flat-surface glass excellent in 
light transmission nature, and has even and smooth surface lr (only one side is illustrated) in both sides. 
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. And the anode plate line 2 is an electrode which consists of transparent electrically conductive glass 
(ITO), it joins to one front face of a transparence substrate, predetermined spacing is separated mutually, 
and many books are arranged in the shape of a stripe. Moreover, an insulator layer 3 is an insulating 
material which consists of a silicon dioxide (Si02), it has joined to the front face of the same side of the 
transparence substrate 1, between the anode plate lines 2 which adjoin each other mutually is insulated, 
and many books are arranged in the shape of a stripe. 

[0061] Here, the anode plate line 2 and an insulator layer 3 have the front faces 2a and 3a which 
followed the transparence substrate 1 mutually at the same flat surface substantially at the side facing in 
opposite directions, as shown in drawing (A) - (C). That is, the anode plate line 2 and the insulator layer 
3 form the smooth front faces 2a and 3a which are in the same flat surface mutually, and the laminating 
of the organic electroluminescence luminescence film 4 and the cathode line 5 is carried out on front 
faces 2a and 3 a. 

[0062] The organic electroluminescence luminescence film 4 is organic film with the 
electroluminescence luminescence function which covered the anode plate line 2 and the front faces 2a 
and 3 a of an insulator layer 3, and was formed, and has extended in the shape of a stripe in the direction 
which intersects perpendicularly and crosses the anode plate line 2 and an insulator layer 3. And the 
cathode line 5 covers the front face of the organic electroluminescence luminescence film 4, is formed, 
and consists of a metal conductor of a large number which separated predetermined spacing mutually 
and were arranged in the shape of a stripe. 

[0063] In addition, the septum 6 which separates each organic electroluminescence luminescence film 4 
and each cathode line 5 is formed at equal intervals on surface 2a of the anode plate line 2 and an 
insulator layer 3, and 3a so that the organic electroluminescence luminescence film 4 and the cathode 
line 5 may open predetermined spacing and may be formed in the shape of a stripe. Each septum 6 
consists of an insulating material made of polyimide resin, and has the cross-section configuration of in 
general a reverse trapezoid. And it is the object which prevents the cathode line's 5 overflowing the edge 
of the organic electroluminescence luminescence film 4, and contacting the anode plate line 2, and the 
width of face of the organic electroluminescence luminescence film 4 is formed more widely than the 
width of face of the cathode line 5. 

[0064] Hereafter, the configuration of the organic electroluminescence display device of this example is 
explained in detail more concretely. 

[0065] Drawing 1 (A) is the top view showing notionally the organic electroluminescence display device 
equipped with the dot matrix which constitutes Pixel X. And drawing 1 (B) is the sectional view 
showing the cross-section configuration of the organic electroluminescence display device of this 
example which met the B-B line in drawing 1 (A). Moreover, drawing 1 (C) is the sectional view 
showing the cross-section configuration of the organic electroluminescence display device of this 
example which met the C-C line of drawing 1 (A). 

[0066] The organic electroluminescence display device of this example is equipped with the insulator 
layer 3 with the glass flat transparence substrate 1 with transparency, two or more anode plate lines 2 by 
which the laminating was carried out to surface lr of the transparence substrate 1, and the electric 
insulation prepared between anode plate line 2 comrades which cany out proximal, the organic 
electroluminescence luminescence film 4 which does the electroluminescence luminescence so, and the 
cathode line 5 by which the laminating was carried out on the organic electroluminescence luminescence 
film 4. 

[0067] The anode plate line 2 separates the predetermined spacing L, is formed in the shape of a stripe, 
and is extended to the one direction. The organic electroluminescence luminescence film 4 has 
electronic transporting bed 4c by which the laminating was carried out on electron hole transporting bed 
4a, emitter layer 4b by which the laminating was carried out on electron hole transporting bed 4a, and 
emitter layer 4b, as shown in drawing 1 (B). 

[0068] As similarly shown in drawing 1 (B), surface 2a of the anode plate line 2 and surface 3a of an 
insulator layer 3 form the same flat surface substantially. And along with surface 2a of the anode plate 
line 2, and surface 3 a of an insulator layer 3, the laminating of the organic electroluminescence 
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- luminescence film 4 is carried out evenly, and the laminating of the cathode line 5 is further carried out 
evenly on it. 

[0069] As similarly shown in drawing 1 (B), the laminating of the septum 6 made of polyimide resin 
which has thickness T four in surface 2a of the anode plate line 2 and surface 3a of an insulator layer 3 is 
carried out. And as shown in drawing 1 (C), an a large number book separates predetermined spacing, 
and the septum 6 of each other is formed in parallel in the shape of a stripe so that the cathode line 5 
which adjoins each other mutually may be insulated electrically. 

[0070] (The manufacture approach of an example 1) The manufacture approach of the organic 
electroluminescence display device as an example 1 of this invention has the following membrane 
formation processes, a polish process, and a laminating process in order. 

[0071] It is the process which joins a membrane formation process to one field of the transparence 
substrate 1, and forms the anode plate line 2 as many first electrode lines, and many insulator layers 3 in 
the first place by turns. It is the process to which a polish process grinds the anode plate line 2 and the 
front faces 2a and 3 a of an insulator layer 3 to the second, and carry out substantially surface 2a of the 
anode plate line 2, and surface 3 a of an insulator layer 3 at the same flat surface and which the anode 
plate line 2 and an insulator layer 3 are made to adjoin by turns. It is the process which carries out the 
laminating of organic electroluminescence luminescence film 4 with the laminating process much more 
on the same flat surfaces 2a and 3a, and the cathode line 5 as the second electrode line to the third. 
[0072] Hereafter, the manufacture approach of this example is explained in detail concretely, mainly 
referring to drawing 2 (A) - (D). 

[0073] In the first place, a laminating process is performed. 

[0074] In a membrane formation process, as first shown in drawing 2 (A), the laminating of the oxide 
film 3p which consists of a silicon dioxide (Si02) with electric insulation is carried out to surface Ir of 
the transparence substrate 1 by the thickness of about 350nm. In this case, by calcinating, after forming 
membranes by spin coat processing using a sol gel process, oxide film 3p is formed evenly and it deals 
in it. Or oxide film 3p may be formed by physical membrane formation means, such as sputtering. 
[0075] Next, as shown in drawing 2 (B), the unnecessary part of oxide film 3p is selectively removed by 
etching. By etching using a stripe-like etching mask, many insulator layers 3 of a book are formed in the 
shape of a stripe. In etching oxide film 3p, the excessive part of oxide film 3p is removed for a 
photoresist mask by ****** and the dry etching method. As a dry etching method, it is adoption about 
the reactive-ion-etching method, the sputter etching method, the plasma-etching method, the ion-beam- 
etching method, etc., and **. The reactive-ion-etching method is adopted in this example. 
[0076] Then, as shown in drawing 2 (C), an insulator layer 3 is covered and ITO film 2p is formed in 
contact with surface Ir of the transparence substrate 1 by the thickness of about 500nm of sputtering. 
Under the present circumstances, the laminating of the ITO film 2p is carried out to surface lr of the 
transparence substrate 1 so that the thickness T2 of ITO film 2p may exceed the height Tl of an 
insulator layer 3. That is, after sputtering of ITO finishes, the thickness T2 of ITO film 2p is thicker than 
the thickness Tl of an insulator layer 3. 
[0077] A polish process is performed to the second. 

[0078] At a polish process, actuation of reducing thickness is performed to ITO film 2p and the insulator 
layer 3 which form the anode plate line 2 behind. As [ both ] actuation of reducing thickness, the polish 
processing which grinds surface 2po and the insulator layer 3 of ITO film 2p is employable. By this 
polish processing, the thickness of ITO film 2p and an insulator layer 3 is set to about 300nm. Therefore, 
as shown in drawing 2 (D), surface 2a of the anode plate line 2 and surface 3a of an insulator layer 3 are 
substantially made into the same flat surface. 

[0079] This polish processing is performed by dry type polish or chemical polishing, and it gets. When 
polish processing is performed by dry type polish, the film-like polish sheet by which resin, such as 
polyester, was used as the base and distributed spreading of the very detailed polish particle was carried 
out with the binder at homogeneity is used. On the other hand, when polish processing is performed by 
chemical polishing, polish sheets, such as suede, are used, and polish processing is performed after 
polish liquid has intervened. Under the present circumstances, as polish liquid used, what used cerium 
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* oxide, an alumina, and diamond paste as suspension with pure water is adopted. 
[0080] In this example, both the insulator layers 3 that consist of an anode plate line 2 which consists of 
ITO, and a silicon dioxide are oxides. So, at a polish process, since polish processing of the front face 
and joint of both oxides is carried out, the part of an oxide and resin from which polish nature differs 
like can be ground good as compared with the case where it grinds together. Consequently, the 
smoothness of both the front faces 2a and 3a not only becomes high, but a level difference hardly arises 
among both the front faces 2a and 3a. 
[0081] A laminating process is performed to the third. 

[0082] At a laminating process, first, as again shown in drawing 1 (C), a septum 6 is formed from 
polyimide resin. And next, as again shown in drawing 1 (B), the laminating of the organic 
electroluminescence luminescence film 4 which has an electroluminescence luminescence function in 
the anode plate line 2 which forms the same flat surface substantially, and the front faces 2a and 3a of an 
insulator layer 3 is carried out. Then, the laminating of the cathode line 5 is carried out to the front face 
of the organic electroluminescence luminescence film 4 by membrane formation means, such as vacuum 
evaporationo. Finally, in order to prevent moisture penetration etc., a protective coat (not shown) covers 
the organic electroluminescence luminescence film 4, the cathode line 5, and the whole surface of a 
septum 6, and is applied. 

[0083] (The operation effectiveness of an example 1) In this example, the anode plate line 2 and the 
insulator layer 3 are formed in alternation at surface lr of the transparence substrate 1 by having adopted 
the above membrane formation processes and a polish process as the manufacture approach. It has come 
to form the smooth front face which there is not so then, and the anode plate line 2 and the front faces 2a 
and 3a of an insulator layer 3 have in the same flat surface substantially, and continued mutually. So, the 
front faces 2a and 3a which the anode plate line 2 and an insulator layer 3 form do not have a level 
difference in the edge which it is smooth and about [ that there is almost no irregularity ] and both 2 and 
3 join to both 2 and 3 front faces 2a and 3a mutually substantially. 

[0084] Then, in case the organic electroluminescence luminescence film 4 is formed in a laminating 
process, the poor membrane formation resulting from the irregularity formed in the anode plate line 2 
and the front faces 2a and 3 a of an insulator layer 3 or both the front faces 2a and 3 a is lost. So, mostly, 
the organic electroluminescence luminescence film 4 covers the anode plate line 2 and the front faces 2a 
and 3a of an insulator layer 3 to homogeneity, and is generated, and poor membrane formation of the 
organic electroluminescence luminescence film 4 is prevented. 

[0085] Consequently, minding the defect part of the organic electroluminescence luminescence film 4, 
and approaching thru/or contacting the first electrode line of the cathode line 5 formed by carrying out a 
laminating on the organic electroluminescence luminescence film 4 is lost. And in the organic 
electroluminescence display device which is a product, producing leak nonconformity is prevented 
nearly thoroughly. And since leak nonconformity is prevented effectively, the yield at the time of 
manufacture improves, and also the dependability and endurance of an organic electroluminescence 
display device also improve similarly. Moreover, since the thickness of the organic electroluminescence 
luminescence film 4 becomes homogeneity more, the brightness nonuniformity of EL display device is 
reduced and the homogeneity of brightness improves. 

[0086] Since not only it but the anode plate line 2 and the front faces 2a and 3 a of an insulator layer 3 
are substantially located at the same flat surface, the membrane formation precision of the organic 
electroluminescence luminescence film 4 formed on both the front faces 2a and 3 a and the cathode line 
5 improves. Consequently, since it is prevented that a clearance is formed in a protective coat, 
encroachment of moisture etc. is prevented more by validity and the dependability, endurance, and 
weatherability of an organic electroluminescence display device improve further. 
[0087] And as the term of a Prior art described, since it is that the process which grinds the anode plate 
line 2 is performed also by the usual organic electroluminescence display device, manday does not 
necessarily increase and there is no cost rise by the polish process. So, depending on the manufacture 
approach of the organic electroluminescence display device of this example, a cost rise is hardly 
produced in a product slack organic electroluminescence display device compared with the above- 
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. mentioned usual technique. 
[0088] Therefore, according to the organic electroluminescence display device and its manufacture 
approach of this example, it is effective in the ability to manufacture now EL display device by which 
the leak nonconformity which the anode plate line 2 and the cathode line 5 short-circuit was prevented 
almost without the cost rise nearly thoroughly. So, the effectiveness that the yield in the manufacture 
approach improves, and also the dependability, endurance, and weatherability of an organic 
electroluminescence display device also improve arises. Since not only it but membrane formation 
precision improves and the thickness of the organic electroluminescence luminescence film 4 and the 
cathode line 5 also becomes homogeneity, the brightness nonuniformity of an organic 
electroluminescence display device is also reduced, and it is effective in the homogeneity of brightness 
improving. 

[0089] (Deformation mode 1 of an example 1) As a deformation mode 1 of this example, it is the order 
of reverse in an example 1, and the manufacture approach of an organic electroluminescence display 
device with the laminating process which forms the anode plate line 2 and an insulator layer 3 can be 
enforced. 

[0090] Hereafter, this strange gestalt's of the manufacture approach is explained with reference to 
drawing 3 (A) - (D). 

[0091] First, a membrane formation process is performed. That is, as shown in drawing 3 (A), ITO film 
2p is formed in surface lr of the transparence substrate 1 by the thickness of 350nm of sputtering. And 
as shown in drawing 3 (B), the unnecessary part of ITO film 2p is selectively removed by etching. In 
this way, the anode plate line 2 of an a large number book is formed in the shape of a stripe. Then, as 
shown in drawing 3 (C), the anode plate line 2 is covered and the laminating of the oxide film 3p of a 
silicon dioxide (Si02) with electric insulation is carried out to surface lr of the transparence substrate 1 
by sputtering by the thickness of about 500nm. The laminating of the oxide film 3p is carried out to 
surface lr of the transparence substrate 1 so that the height of oxide film 3p may exceed the height of the 
anode plate line 2 at this time. That is, oxide film 3p is formed so that the thickness T6 of oxide film 3p 
may become thick rather than the thickness T5 of the anode plate line 2. 

[0092] Next, a polish process is performed. At a polish process, actuation of reducing thickness is 
performed to the anode plate line 2 on the transparence substrate 1, and oxide film 3p (an insulator layer 
3 is formed by polish). As actuation of reducing thickness, the anode plate line 2 and oxide film 3p are 
ground from surface 3po. According to a polish process, the thickness of the anode plate line 2 and 
oxide film 3p is reduced by about 300nm, and an insulator layer 3 begins to be deleted from oxide film 
3p. Consequently, as shown in drawing 3 (D), surface 2a of the anode plate line 2 and surface 3a of an 
insulator layer 3 come to form the same flat surface substantially. 

[0093] At a polish process, as the example 1 described, chemical polishing between which polish liquid 
was made to be placed using polish sheets, such as suede, is performed. Under the present 
circumstances, as polish liquid used, what used cerium oxide, an alumina, and diamond paste as 
suspension with pure water is adopted. 

[0094] Finally, a laminating process is performed. At a laminating process, the laminating of the organic 
electroluminescence luminescence film 4 which has a luminescence function in the anode plate line 2 
which is in the same flat surface substantially, and the front faces 2a and 3 a of an insulator layer 3 is 
carried out so that he can understand from drawing 1 (B). Then, the laminating of the cathode line 5 is 
carried out to the front face of the organic electroluminescence luminescence film 4 by membrane 
formation means, such as vacuum evaporationo. In order to prevent moisture penetration etc. after that 
furthermore, organic electroluminescence luminescence film 4 grade is applied to a wrap protective coat 
(not shown). 

[0095] Also by this strange gestalt's of the manufacture approach, the in general same operation 
effectiveness as the manufacture approach of an example 1 is acquired. 

[0096] (Deformation mode 2 of an example 1) After many anode plate lines 2 are formed like the above- 
mentioned deformation mode 1 as a deformation mode 2 of this example, the operation of the 
manufacture approach which has the membrane formation process which forms the wrap insulator layer 



h c g eg b eb eg e e 



Page 12 of 14 



. 3 for surface lr of the transparence substrate 1 and the anode plate line 2 by spin coating is possible. 
[0097] That is, in this strange gestalt of the, after a membrane formation process vacates the anode plate 
line 2 and forms spacing predetermined by predetermined width of face, it is a process which fills 
between the anode plate lines 2 and forms the wrap insulator layer 3 for the anode plate line 2 by spin 
coating. It is oxide film which comes to form insulator layer 3 in accuracy according to polish process 
more 3p which was called the insulator layer 3 here. As again shown in drawing 3 (A) - (C), it is 
explained with reference to the same drawing as the above-mentioned deformation mode 2, and deals in 
this strange gestalt's of the membrane formation process and polish process. 
[0098] this deformation mode - if - since an insulator layer 3 is formed of spin coating between the 
anode plate lines 2 which adjoin each other mutually unlike the above-mentioned deformation mode 1, 
when forming the anode plate line 2, even if it compares, the cost rises produced at a membrane 
formation process are only few. That is, by the manufacture approach of this strange gestalt's [ the ] EL 
display device, a cost rise hardly arises compared with the manufacture approach of the usual EL display 
device. 

[0099] Therefore, according to this strange gestalt's of the manufacture approach, it is effective in the 
ability to cut down the cost rather than the above-mentioned deformation mode 1. 
[0100] [Example 2] 

(EL display device of an example 2) The organic electroluminescence display device as an example 2 of 
this invention has the auxiliary -electrode line 7 which covered a part of surface 3 a of the insulator layer 
3 which adjoins the part and the anode plate line 2 of surface 2a of the anode plate line 2, and was 
formed every anode plate line 2 along the anode plate line 2, as shown in drawing 9 . 
[0101] That is, as shown in drawing 4 , surface 2a of the anode plate line 2 with a width of face of 
0.47mm and surface 3a of the insulator layer 3 with a width of face of 0.03mm form the same flat 
surface. And as again shown in drawing 9 , ranging over both the front faces 2a and 3a, the auxiliary- 
electrode line 7 with a width of face of 0.04mm made from chromium is formed. The auxiliary-electrode 
line 7 has ridden on the anode plate line 2 and the insulator layer 3 every 0.02mm, respectively, and its 
effective width of face of the anode plate line 2 is decreasing to 0.45mm about 4% from 0.47mm. In 
addition, proper tolerance is set to each dimension indicated by this example. 
[0102] Incidentally, as again shown in drawing 4 , the thickness of the anode plate line 2 and an 
insulator layer 3 is 160nm, and as shown in drawing 5 , on the other hand, the thickness of the auxiliary- 
electrode line 7 is 300nm. And the specific resistance of ITO which forms the anode plate line 2 is 150- 
180micro ohm-cm, and, on the other hand, the specific resistance of the chromium which forms the 
auxiliary -electrode line 7 is 30-40micro ohm-cm. So, the electric resistance of the anode plate line 2 
where the auxiliary-electrode line 7 was joined is reduced in general by half compared with the electric 
resistance of only the anode plate line 2. 

[0103] In other points, the organic electroluminescence display device of this example is constituted by 
the same configuration as the organic electroluminescence display device of the above-mentioned 
example 1. 

[0104] (The manufacture approach of an example 2) The manufacture approach of the organic 
electroluminescence display device as an example 2 of this invention has the same membrane formation 
process as an example 1 and a polish process, and an example 1 and the almost same laminating process. 
In addition to these processes, the manufacture approach of this example has the auxiliary process which 
forms the auxiliary-electrode line 7 between a polish process and a laminating process. 
[0105] That is, an auxiliary process is a process carried out between a polish process and a laminating 
process, and is a process which forms the wrap auxiliary-electrode line 7 along the anode plate line 2 for 
a part of surface 2a of the anode plate line 2, and a part of surface 3a of an insulator layer 3 at an 
auxiliary process. That is, at an auxiliary process, after metal membrane 7p which consists of chromium 
uniformly is formed in both the front faces 2a and 3a in the same flat surface, wet etching is performed 
to this metal membrane 7p, and the auxiliary-electrode line 7 is formed. 

[0106] Hereafter, an auxiliary process is explained in more detail, referring to drawing 4 thru/or drawing 
9. 
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• [0107] In the initial state in an auxiliary process, as shown in drawing 4 , a polish process is completed 
and the anode plate line 2 joined to the front face of the transparence substrate 1 and the front faces 2a 
and 3a of an insulator layer 3 are substantially formed in the same flat surface. 
[0108] First, as shown in drawing 5 , with a thickness of 300nm chromium film 7p is formed in the 
anode plate line 2 and the front faces 2a and 3 a of an insulator layer 3 of sputtering. 
[0109] Next, as shown in drawing 6 thru/or drawing 9 , wet etching is performed to chromium film 7p, 
and the auxiliary-electrode line 7 is formed. That is, as shown in drawing 6 , the photoresist 8 with a 
thickness of 1-2 micrometers is applied to the front face of chromium film 7p, and a photoresist 8 is left 
behind to the location which should form the auxiliary-electrode line 7 as shown in drawing 7 through 
mask exposure processing and a resist development. If wet etching processing is performed in this 
condition, as shown in drawing 8 , chromium film 7p of the part which was not covered with a 
photoresist 8 will be removed, and the auxiliary-electrode line 7 will remain. If the photoresist 8 which 
remained is removed after an appropriate time, as shown in drawing 9 , the auxiliary -electrode line 7 
joined to the anode plate line 2 and the front faces 2a and 3a of an insulator layer 3 will be formed, and 
an auxiliary process will be completed. 

[0110] Then, finally the laminating process by which the laminating of a septum 6, the organic 
electroluminescence luminescence film 4, and the cathode line 5 (refer to drawing 1 ) is carried out to on 
the anode plate line 2, and an insulator layer 3 and the auxiliary-electrode line 7 is performed. And these 
are closed by the protective coat and the organic electroluminescence display device of this example is 
completed. 

[0111] (The operation effectiveness of an example 2) As explained in full detail above, the manufacture 
approach of this example is an approach of manufacturing the organic electroluminescence display 
device which requires passing a much bigger current than inorganic EL display device, and the 
auxiliary -electrode line 7 connected to the anode plate line 2 along the anode plate line 2 in an auxiliary 
process as mentioned above in this example — a part of surface 2a of the anode plate line 2 to a part of 
insulator layer 3 — it is applied and formed in 3a. Here, in the anode plate line 2, as for the auxiliary- 
electrode line 7, the one half of the auxiliary-electrode line 7 is formed so that a bonnet and other one 
half may cover an insulator layer 3. 

[0112] Then, the part in which light is interrupted by the auxiliary-electrode line 7 among those for the 
light-emitting part of the organic electroluminescence luminescence film 4 is limited only to the part 
with a width of face of 0.02mm which has covered the anode plate line 2 among the auxiliary-electrode 
lines 7. Consequently, there is no lowering of the luminescence area which it is interrupted by the 
auxiliary-electrode line 7 and started at about 4%. On the contrary, by the auxiliary -electrode line 7, the 
electric conduction operation improved and the electric resistance of the anode plate line 2 is 
substantially reduced by half as mentioned above. 

[01 13] So, if the same applied voltage as the organic electroluminescence display device of an example 
1 is applied, a current will double and the brightness of the organic electroluminescence display device 
of this example will improve rather than the above-mentioned example 1 . On the other hand, supposing 
a current is the same as an example 1, since electric resistance is halved, applied voltage will also be 
reduced, and power consumption will also be reduced in the organic electroluminescence display device 
of this example compared with an example 1. 

[0114] Moreover, since the voltage drop by the electric resistance of the anode plate line 2 is reduced, 
brightness nonuniformity is reduced and the homogeneity of brightness improves further. 
[0115] And as mentioned above, since the anode plate line 2 and the front faces 2a and 3a of an insulator 
layer 3 are substantially located at the same flat surface and there is almost no irregularity in this front 
face, the auxiliary -electrode line 7 is formed with sufficient dimensional accuracy, and is sold at an 
auxiliary process. So, the auxiliary-electrode line 7 can be formed with sufficient dimensional accuracy 
also with the formation process of the cheap auxiliary-electrode line by wet etching. Moreover, mass 
production nature is very good for the top where the manufacturing facility which wet etching takes at 
the auxiliary process of this example is cheap. So, while cost seldom starts an auxiliary process, it can 
prevent that a short circuit occurs between the auxiliary-electrode line 7 and the next anode plate line 2. 
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• [0116] Therefore, according to the manufacture approach of this example, it is effective in the ability to 
manufacture the organic electroluminescence display device by which brightness improved and 
brightness nonuniformity and power consumption were reduced, without producing a cost rise not much. 
Moreover, according to the organic electroluminescence display device of this example, though it is 
comparatively cheap, brightness improves and it is effective in brightness nonuniformity and power 
consumption being reduced. 

[0117] (Deformation mode 1 of an example 2) It is possible to manufacture the organic 
electroluminescence display device loses the angle and corner of a cross section of the auxiliary- 
electrode line 7, and forms a curved surface as a deformation mode 1 of this example, and it was made 
to be smoothly connected with the anode plate line 2 and the front faces 2a and 3a of an insulator layer 

3. 

[0118] In this strange gestalt's of the organic electroluminescence display device, since the front face of 
the edge of the auxiliary-electrode line 7 is formed on the curved surface and connected with the anode 
plate line 2 and the front faces 2a and 3 a of an insulator layer 3 gently-sloping, the membrane formation 
precision in a laminating process improves. Consequently, while leak nonconformity is prevented and 
the yield improves, dependability, endurance, and weatherability also improve. 
[0119] After an auxiliary process, this strange gestalt's of the organic electroluminescence display 
device is manufactured by performing isotropic etching to the auxiliary-electrode line 7, and it deals in 
it. 

[0120] (Deformation mode 2 of an example 2) It will also become possible to manufacture the organic 
electroluminescence display device which has the auxiliary-electrode line 7 and the cathode line 5 which 
consist of a superconducting material as a deformation mode 2 of this example in the future. 
[0121] In this deformation mode, the electric resistance of the auxiliary-electrode line 7 and the electric 
resistance of the cathode line 5 which touched the anode plate line 2 become zero, and since a big 
current flows on the organic electroluminescence luminescence film 4 even if applied voltage is low, 
high brightness is obtained. Furthermore, since the voltage drop along the auxiliary-electrode line 7 and 
the cathode line 5 is lost, the brightness nonuniformity resulting from a voltage drop is also lost, and the 
homogeneity of brightness improves further. 

[0122] (Deformation mode 3 of an example 2) As a deformation mode 3 of this example, the 
manufacture approach of an organic electroluminescence display device of having the membrane 
formation process of the deformation mode 1 of an example 1 and the deformation mode 2 can be 
enforced. The operation effectiveness of the deformation mode 1 of an example 1 and the deformation 
mode 2 and the same operation effectiveness are acquired by this strange gestalt of the. 
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I * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The group Fig. showing the configuration of the organic electroluminescence display 
device as an example 1 

(A) Top view (B) B-B sectional view (C) C-C sectional view 

[Drawing 2] The group Fig. showing the manufacture approach of the organic electroluminescence 
display device as an example 1 

(A) The sectional view showing the oxide film formed in the beginning of a membrane formation 
process 

(B) The sectional view showing the insulator layer formed in the middle of a membrane formation 
process 

(C) The sectional view showing the ITO film and insulator layer after a membrane formation process 

(D) The sectional view showing the anode plate line and insulator layer after a polish process 
[Drawing 3] The group Fig. showing the manufacture approach as a deformation mode 1 of an example 
1 

(A) The sectional view showing the ITO film formed in the beginning of a membrane formation process 

(B) The sectional view showing the anode plate line formed in the middle of a membrane formation 
process 

(C) The sectional view showing the anode plate line and oxide film after a membrane formation process 

(D) The sectional view showing the anode plate line and insulator layer after a polish process 
[Drawing 4] The sectional view showing the front face after a membrane formation process by the 
manufacture approach as an example 2 

[Drawing 5] The sectional view showing the chromium membrane formation condition in the early 
stages of an auxiliary process in the example 2 

[Drawing 6] The sectional view showing the resist spreading condition in the middle of an auxiliary 
process in the example 2 

[Drawing 7] The sectional view showing the resist development condition in the middle of an auxiliary 
process in the example 2 

[Drawing 8] The sectional view showing the chromium film etching condition of an auxiliary process in 
the example 2 

[Drawing 9] The sectional view showing the formation condition of the auxiliary-electrode line after an 
auxiliary process in the example 2 

[Drawing 10] The sectional view showing the laminating process in the manufacture approach of the 
conventional usual technique 
[Description of Notations] 

1: Transparence substrate (glass) lr: Front face (as one field) 

2: Anode plate line (as the product made from the ITO film, and the first electrode line) 2a: Front face 
2p: ITO film 2po: Front face 

3 : Insulator layer (product made from a silicon dioxide) 3a: Front face 
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m 3p: Oxide film (product made from a silicon dioxide) 3po: Front face 
4: Organic electroluminescence luminescence film 

4a: Electron hole transporting bed 4b: Emitter layer 4c: Electronic transporting bed 
5: Cathode line (as the second electrode line) 
6: Septum (product made of polyimide resin) 

7: Auxiliary-electrode line (product made from chromium) 7p: Chromium film (as a metal membrane) 
8: Photoresist 
X: Pixel 
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